Thymocyte and macrophage interactions: separation of murine thymocyte subsets and enrichment of syngeneic cell-responding thymocytes by adsorption to macrophage monolayers.
The spontaneous binding of murine thymocytes to macrophage monolayers was employed to separate thymocytes into macrophage-unbound and -bound subsets, and the functional reactivities of these two subpopulations were examined. Macrophage-unbound thymocytes were found to be enriched in functional subsets reactive to semi-allogeneic and allogeneic stimulating spleen cells by proliferation in mixed leukocyte culture (MLC). Furthermore, macrophage-unbound thymocytes were frequently found to respond to syngeneic spleen cells. This syngeneic proliferative response showed both memory and specificity upon subsequent restimulation and thus seems to represent a syngeneic mixed leukocyte reaction (SMLR). Syngeneic responding thymocytes were also found to produce interleukin 2 when cultured with syngeneic but not allogeneic stimulator cells. In contrast, macrophage-bound thymocytes showed greatly reduced proliferative responses to allogeneic stimulators and no responses to syngeneic stimulators. The macrophage-bound thymocyte subset was not enriched in detectable suppressive activity; proliferative responses of macrophage-unbound thymocytes to either allogeneic or syngeneic cells were neither suppressed nor enhanced when macrophage-unbound thymocytes were added to the cultures. Thus, the macrophage-unbound subset seems to be enriched in functionally mature thymocytes and the macrophage-bound subset appears to be enriched in functionally immature thymocytes. This functional separation of thymocytes by macrophage adherence also correlated well with thymocyte subpopulations separated by bovine serum albumin density gradients; the low density mature thymocytes showed enhanced responses to both allogeneic and syngeneic stimulators, whereas the high density immature cells were unresponsive. This correlation was supported further by binding studies in which T cell tumor lines derived from C57BL/6 mice were used. ERLD tumor cells, which are similar to cortical immature thymocytes in both enzymatic and surface antigenic markers, were found to bind readily to macrophages, whereas both EL-4 and E male G2 tumor cells, with characteristics of mature thymocytes, bound to macrophages poorly. The binding of thymocytes and ERLD tumor cells to macrophages was not genetically restricted. We speculate that thymocyte binding to macrophages may play a critical role during the functional maturation of thymocytes.